Introduction
Epstein-Barr virus (EBV) is intimately linked with some well-described lesions of the lymphoid system (1). However, the basic mechanisms of EBV-associated lymphomagenesis are not yet fully understood. The study of EBV-induced lymphoproliferative disease (LPD) in immunodeficiency (2) has been very helpful in this context. Recently, EBV involvement in tumors of the lymphoid system other than the classical ones is being discussed again. One of the lesions under consideration is Hodgkin's disease (3); another condition is Tcell lymphoma (4) . Further, the involvement of EBV in extranodal lymphomas of various origins is suggested (5) . In this report we discuss the distribution of EBV in lymphoid lesions. In addition, morphological evidence of different EBV expression in reactive and tumorous lesions is presented.
Materials and Methods
Five hundred thirty-nine cases with an eventual association with EBV were collected from the ifies of the Institute of Pathology Wurzburg or were a gift from various other colleagues to whom we are greatly indebted. Most of the cases were lymphomas and LPD. Five nasopharyngeal carcinomas and six cases of infectious mononucleosis (IM) were included for control purposes. African lymphomas and lymph nodes came from Uganda, Rwanda, and Tanzania. All other lesions were from Central Europe. The results presented were obtained with lymphomas in AIDS, LPD in inborn immunodeficiencies in children, and extranodal lymphomas.
All lesions were studied morphologically and immunohistochemically. They were investigated for the presence of EBV DNA by hybridization (dot or Southern blot) with whole cellular DNA obtained from fresh or paraffin material and appropriate EBV probes. In parallel, tissue sections were used for in situ hybridization (ISH) to localize EBV DNA in the tissue. Molecular biology studies made use of standard techniques (6) . DNA extraction from paraffin-embedded material was carried out as described by Goelz et ISH in all the cases already positive in blotting assays are listed in Table 2 . In ISH studies two different patterns were found. In IM, the EBV-positive cells are distributed throughout the tissue section. Approximately 10 to 20% of the cells are labeled. These EBVpositive cells are often gathered around areas of necrosis. Still, the majority of the paracortical lymphoid tissue in IM cases remains unstained (Fig. 1) .
The second pattern is found in classical endemic Burkitt's lymphomas. All tumor cells are labeled in a homogeneous way. Each cell shows about the same number of silver grains. Starry sky macrophages, adjacent structures, and vessels are not labeled and serve as an endogeneous negative control (Fig. 2) 
Primary Extranodal Lymphomas
From our sample of 539 cases, 37 primary lymphomas of the stomach and 7 primary lymphomas of the salivary glands were selected. Fourteen primary gastric lymphomas were of the mucosa-associated lymphoid tissue (MALT) type (9) , 18 were high-grade non-Hodgkin lymphomas (NHL). A summary of investigations done and the results obtained is given in Table 3 .
Gastric lymphomas were considered EBV positive 
T-Cell Lymphomas
In our material three cases of T-cell lymphomas were EBV positive. One case was a T-immunoblastic lymphoma occurring in AIDS (Table 1) . A second case was from a young African woman who developed a rapidly growing anaplastic T-zone lymphoma. Finally, another T-immunoblastic lymphoma in a immunocompetent patient showed the presence of EBV-genome.
Discussion
In addition to classical EBV-associated lesions [Burkitt's lymphoma (BL), IM, nasopharyngeal carcinoma] other diseases of the lymphoid system seem to be related to EBV. Recently, the association of EBV with T-cell lymphomas in patients with chronic EBV infections (4) has been reported. We found EBV in two NHL of the T-phenotype where a chronic EBV infection has not been documented but could be supposed, one patient having an acquired immunodeficiency and the other patient coming from central Africa, a region with numerous environmental factors influencing the immune system. These findings suggest that T-cell tumors possess EBV DNA, which implies that T-cells support EBVreplication (10) .
On the other hand, we presented some evidence for an involvement of EBV in the development of extranodal lymphomas. Primary extranodal lymphomas of the gastrointestinal tract have a histologically distinct (14) . Our finding of two different EBV genome patterns may reflect these two EBV-canrying cell types: the more homogeneous expression of EBV would then be related to the BL phenotype; the scattered distribution occurs when LCL-like cells are the predominant cell in the lesion. This hypothesis could be tested by extensive studies on viral gene expression and marker studies.
The acute phase of IM is comparable to a chaotic attack of specific and nonspecific killer cells against a multitude of rapidly multiplying EBV-carrying B-blasts (14) . Our observation of an IM-like pattern in PBL and PDBH may be a further indication that the disease process in these cases is an overwhelming reaction to EBV rather than an overwhelming infection (15 
